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The work of Mixter and Hampton published in 1934 indicated
that nerve root compression by displaced intervertebral disc elements
was a common lesion and a frequent cause of radiating low back pain
and "sciatica." This prediction has been fully substantiated. In
fact, the surgical relief of this condition now occupies a place of con-
siderable importance in most neurosurgical clinics.
At first it was desirable to demonstrate the defects due to a rup-
tured disc or a protruded nucleus pulposus, or, at times, an hyper-
trophied ligamentum flavum, by the use of iodized oil injected into
the spinal subarachnoid space. This was necessary in order to con-
vince the profession, the orthopedic surgeon and, last but not least,
ourselves. This procedure is time consuming, expensive, and dis-
agreeable. The lipiodol causes a constant but usually not serious
reaction. It remains permanently in the subarachnoid space, enters
the basal cisterns in certain positions, and eventually drifts along the
nerve sheaths. Removal of the oil requires opening of the dura and
arachnoid membranes, and even then all of the oil is not recovered.
It is now certain that the great majority of ruptured discs and
hypertrophied ligamenta flava causing symptoms occur in the fourth
or fifth lumbar interspaces, and with growing familiarity with the
clinical picture we thought it might be safe to eliminate the use of
contrast myelography in the majority of cases.
We have now operated upon 16 patients from clinical evidence
alone. In all 16 cases ruptured discs were found and they were
removed with theusual highlysatisfactory results in all but one.
Our impression up to the present is that only doubtful or com-
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plicated cases should require confirmation by lipiodol studies. Air
as a contrasting medium has not been satisfactory in our hands. It
is worth mentioning that ruptured discs were found upon exploration
in 4 patients inwhom lipiodol studies failed to show a definite filling
defect, but in whom the symptoms and signs were characteristic.
The history, neurological findings, total protein estimation, and
exclusion of other lesions seem to be sufficiently reliable to justify
operation. This attitude is especially true if these lesions can be
satisfactorily exposed and removed by a limited approach under local
anesthesia.
Earlier, with less experience with the behavior of the extruded
material and without the more exact knowledge of the usual points
of impingement upon the nerves, it was desirable to do a routine
laminectomy and even to open the dura in order to be sure of find-
ing the disc protrusion and to protect the nerve roots from damage.
The same lack ofconfidence in diagnosis and results led to combining
a spinal or sacroiliac fusion with the disc removal. We think this
is both unnecessary and undesirable.
In our effort to determine the minimal practical procedure, we
have during the past year exposed and removed 27 ruptured discs
and 4 hypertrophied ligamenta flava by removing only one-half
(approximately) of the superior lamina on the affected side and the
ligamentum flavum over the disc in the involved interspace. Under
local anesthesia the muscles are stripped from spines and laminae on
the affected side, the bone removed with a few bites of the proper
rongeurs, and the ligamentum flavum dissected away. This reveals
the dura and the nerve root at its exit from the dural sac, where it
is usually involved, as well as the anterior ledge of the superior
articular process of the lower vertebra (which should be removed)
and the adjacent ligamentum flavum against which it is ordinarily
impinged. The exit of the next higher nerve through the inter-
vertebral foramen is also visible, but this is not the usual place
where the nerve is caught. Pressure upon the nerve root enables
the patient to identify his typical pain and its distribution. The
ganglion is next injected with procain so that the dura may be
retracted, exposing the bulging posterior ligament without further
pain. The post-longitudinal ligament is split vertically and the
degenerated fibro-cartilage and nudeus pulposus are then lifted,
pulled, or dissected out. Should no protrusion be found at this
interspace and the ligamentum flavum not sufficiently hypertrophied
434DIAGNOSIS OF RUPTURED INTERVERTEBRAL DISC
and fibrosed to explain the nerve compression, the next interspace,
or even one on the opposite side, if the symptoms are bilateral, may
be quickly and easily explored in the same manner.
The average time in bed after operation in this group has been
7 days, with an average of 9 days in the hospital.
Our feeling is that this is really the conservative treatment for
this painful and disabling condition, whether one considers the eco-
nomic or the human aspects.
It may not be out of place to list the usual signs and symptoms
of ruptured intervertebral disc with nerve root compression at the
fourth and fifth lumbar interspaces. These are:
1. History of injury-strain in flexion.
2. Pain radiating into sciatic distribution.
3. Limp favoring affected leg.
4. Pain on straight leg raising.
5. Muscle spasm-relaxed at rest.
6. Scoliosis away from lesion.
7. Sensory changes in L5 and SI distribution.
8. Absent ankle jerk.
9. Increased total protein.
10. Pain reproduced during lumbar puncture.
11. Pain increased on jugular compression or on coughing.
12. Exclusion of pelvic and bone pathology and intradural
tumors.
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